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Background: To study the clinical presentation, diagnosis, treatment, and outcome of acute encephalitis.
Methods: Records of 151 cases from January 1, 2004 to December 31, 2008 were reviewed retrospectively.
Cases that met the deﬁnition of encephalitis were included and patients with bacterial meningoen-
cephalitis or a post-operation infection were excluded. A total of 25 cases were enrolled after this
screening; and age, sex, underlying diseases, brain computed tomography (CT) scan results, magnetic
resonance imaging (MRI) results, and cerebrospinal ﬂuid data were analyzed.
Results: One patient positive for herpes simplex virus-I (HSV-I) by polymerase chain reaction (PCR) and
one patient positive for HSV-II by PCR were detected among the 25 cases. Two positive Mycoplasma
encephalitis cases by PCR were conﬁrmed. One patient, who was human immunodeﬁciency virus
positive, was diagnosed as having cerebral toxoplasmosis by brain MRI, serology results, and clinical
response to treatment. All the patients’ brain CT scans showed no abnormalities. Among the 12 patients
receiving brain MRI, six patients showed hyper-intense signs that were typical of HSV encephalitis.
Acyclovir was given to four patients when the MRI results indicated a high suspicion of HSV encephalitis
or when there was a clinical suspicion. Three of the 25 cases died. All of the patients who received
acyclovir treatment survived.
Conclusion: Brain MRI results have more clinical value than CT scans when diagnosing encephalitis. The
administration of antibiotics should be discouraged when the clinical picture is consistent with HSV
encephalitis. The timing of any administration of acyclovir should rely more on MRI than on the HSV PCR
results because the sensitivity is low and the test is relatively unreliable. Early diagnosis and prompt
management with acyclovir, especially when HSV is considered to be the cause of the encephalitis, are
extremely crucial in order to obtain a better outcome.
Copyright  2011, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Encephalitis is relatively a rare disease, and the incidence is
about 3.5e7.4/100,000 patient-year1. It is generally deﬁned as an
inﬂammation of the brain parenchyma. Generally, the leading
causes of encephalitis are viral but the true etiology is often difﬁcult
to identify. Encephalitis is distinguished from meningitis by
analyzing whether brain function is normal or not. In fact, other
causes, including Richettsia, fungal infection, protozoal infection, or
various immunological diseases, can result in a presentation ofsion of Infectious Diseases,
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erest.
iwan Society of Geriatric Emergenencephalitis. The viral causes include herpes simplex virus (HSV),
Varicella Zoster Virus, Epstein Barr virus, cytomegalovirus, Japa-
nese encephalitis virus, human herpes viruses 6 and 7, enterovirus,
adenovirus, and inﬂuenza viruses A and B2. Themost common virus
causing encephalitis is HSV3. Recent improvements in diagnostic
tools and the quick administration of acyclovir in suspected cases of
HSV encephalitis have resulted in better outcomes3. The initial
cerebrospinal ﬂuid (CSF) study can be used for differential diagnosis
and the imaging study can be informative in terms of diagnosis.
Most patients are sent to an emergency department due to fever
with consciousness change. The initial decision made at the
emergency department can play a major role in the prognosis. The
aim of this study is to clarify the etiology of cases with encephalitis
and to assess the clinical presentation, prognosis, treatment, and
outcome of patients with encephalitis. This is because a better
understanding of encephalitis will help clinicians to manage the
patients more efﬁciently and adequately.cy & Critical Care Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
The clinical characteristics of patients older than 65 years of age and younger than
65 years of age
<65 (N¼ 18) >65 (N¼ 7)
Symptoms
Fever 16 5
Seizure 8 2
Consciousness disturbance 9 6
Headache 1 0
Underlying diseases
Previous CVA 0 4
AIDS 1 0
ESRD 2 1
DM 3 3
HTN 1 3
Alcoholism 1 0
Liver cirrhosis 0 1
SLE 1 0
Nil 12 2
The use of acyclovir
Yes 6 1
No 11 6
CT 18 7
MRI 9 2
Survival 15 7
Dead 3 0
HSV (I & II)
Positive 2 0
Negative 14 6
Not performed 2 1
HIV
Positive 1 0
Negative 11 0
Not performed 6 7
CT¼ computedtomography;CVA¼ cerebrovascularaccident;DM¼ diabetesmellitus;
ESRD¼ end stage renal disease; HSV¼ herpes simplex virus; HTN¼ hypertension;
MRI¼magnetic resonance imaging; SLE¼ systemic lupus erythema.
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All the patients aged 18 years, who were admitted to Mackay
Memorial Hospital between January 1, 2004 and December 31, 2008
with a diagnosis of encephalitis, were included in the initial anal-
ysis. All charts were retrospectively reviewed and 151 patients were
recruited. After meticulous review, the cases of encephalitis were
limited to patients whose condition met the following criteria:
a depressed or altered level of consciousness that had lasted for
more than 24 hours, lethargy, or a change in personality, together
with at least one of the following symptoms: fever, seizure, focal
neurological ﬁndings, CSF pleocytosis, or neuroimaging ﬁndings
consistent with encephalitis. Cases with conﬁrmed bacteria
meningitis or a bacterial infection after an operation for intracranial
hemorrhage, trauma, and tumor were excluded.
3. Results
A total of 25 cases met the criteria for encephalitis as deﬁned
above. Of these, 16 cases were male and 9 were female. The age
ranged from 21 years to 87 years with a median age of 48 years. The
patients with an age>65 years made up seven of the patients (28%)
and the others were below 65 years old. The underlying diseases
included previous cerebrovascular accident (4/25, 16%), diabetes
mellitus (6/25, 24%), hypertension (4/25, 16%), end stage renal
disease (3/25, 12%), alcoholism (1/25, 4%), liver cirrhosis (1/25, 4%),
and systemic lupus erythema (SLE) (1/25, 4%); however, there were
48% of the cases (12/25) who have no underlying disease. Themajor
symptoms included fever (21/25, 84%), seizure (10/25, 40%) and
acute consciousness disturbance (15/25, 60%) together with one
patient with headache (1/25, 4%). All patients received brain
computed tomography (CT) scans (25/25) and all gave negative
ﬁndings. Magnetic resonance imaging (MRI) of the brain was
carried out on 12 patients (48%) and, among them, six cases had
a typical presentation of imaging consistent with viral encephalitis.
HSV polymerase chain reaction (PCR) was carried out on 23
patients (92%) and two patients (8%) were positive; one of these
was positive for HSV-I while the other was positive for HSV-II. The
HSV-I PCR ﬁnding was negative initially but after the PCR was
repeated, the result was surprisingly positive. Human immunode-
ﬁciency virus (HIV) antibody testing was done in 48% (12/25) of the
patients and one was found to be positive.Mycoplasma pneumoniae
PCR was positive in CSF in two cases. The length of stay in the
hospital ranged from 5 days to 48 days and the average stay was
21.72 days. The WBC in the CSF ranged from 6/uL to 860/uL and the
median number was 30/uL. The glucose level of CSF ranged from
35 mg/dL to 211 mg/dL and the median level was 60 mg/dL. The
protein level of CSF was 17e304 mg/dL and the median level was
67 mg/dL. The blood WBC ranged from 3,600/uL to 23,900/uL, and
the average number was 9,048/uL. The C-reactive protein ranged
from 0.24 to 19.3 and the average was 3.0. In only two cases, the C-
reactive protein level was over 10. Seven of the 25 patients (28%)
were treated with acyclovir within 2 days of admission. Three cases
(12%) died in this study. All the 25 patients were given ceftriaxone
and vancomycin on the ﬁrst admission day.
Eighteen of the 25 patients were younger than 65 years. Among
these cases, 16 patients had fever (16/18) and 12 of the 18 patients
did not have any underlying disease. Twelve of the 18 cases had an
HIV test. These results are more clear-cut than the ﬁndings for the
elderly group (Table 1). Seven of the 25 (7/25, 28%) patients were
older than 65 years and they were all male. Among these cases, one
has had end stage renal disease, four had previous cerebrovascular
accident, three had hypertension and/or diabetes mellitus, and one
had liver cirrhosis. Two of the seven patients presented at emer-
gency room with seizure. Six cases had conscious change and ﬁvecases had fever after arrival at the emergency room. The HSV PCR
was negative for all of the elderly patients; although in one case
(Case 4), HSV encephalitis was most favored based on a typical MRI
presentation. In this case, acyclovir was administered at about 32
hours after the fever with consciousness disturbance had devel-
oped (Table 2).
4. Discussion
Encephalitis is an important public health issue since it can
cause highmorbidity andmortality worldwide. In the United States
of America, 59.5% of encephalitis-associated hospitalizations do not
have their etiology conﬁrmed or even recorded4. In our study, 80%
(20/25) of the etiologies were not identiﬁed. In the study conducted
by Cinque and colleagues, HSV-I/HSV-II was detected in 2% of the
cases that were included5, while in our study, HSV-I/HSV-II was
identiﬁed in 8% of cases (2/25). Nonetheless, MRI showed there
were six cases typical of herpes simplex encephalitis (24%, 6/25).
Thus, it is highly likely that sensitivity of the HSV PCR test is lower
than MR imaging. Some authors have suggested that encephalitis
mostly affects infants and patients aged 65 years or older1. In fact,
encephalitis affects people of all ages6. In our survey, those aged
over 65 years made up only 28% of the cases. In one of the seven
older cases, HSV encephalitis was most favored based on a typical
MRI presentation and at the second day of hospitalization, intra-
venous acyclovir was administered for 14 days and he survived.
One case, namely Case 7, had the involvement of the cornea and
herpetic keratitis was diagnosed by an ophthalmologist. Intrave-
nous acyclovir was given immediately after herpetic keratitis
was considered, but the patient and family requested immediate
Table 2
The clinical characteristics of the patients aged >65 years
Case Age Gender Underlying diseases Consciousness at ER HSV PCR MRI Outcome
1 67 Male ESRD, DM, old CVA Disturbed Not detected Not done Survival
2 66 Male Nil Seizure Not detected Not done Survival
3 87 Male Old CVA, DM, HTN Disturbed Not detected No abnormalities Survival
4 72 Male Old CVA, liver cirrhosis Disturbed Not detected Cerebritisa Survival
5 74 Male DM, HTN Seizure Not detected Not done Survival
6 74 Male Old CVA, HTN Disturbed Not detected Not done Survival
7 79 Male Nil Disturbed Not detected Not done AAD
AAD¼ against advice discharge; CVA¼ cerebrovascular accident; DM¼ diabetes mellitus; ESRD¼ end stage renal disease; HSV PCR¼ herpes simplex virus polymerase chain
reaction; HTN¼ hypertension; MRI¼magnetic resonance imaging.
a Focal cerebritis involving left insula and left temporal lobe. Herpetic encephalitis is most likely. Acyclovir was administered within 32 hrs after conscious disturbance.
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done. Among the older group (seven cases), only two cases received
MRI for encephalitis, which is proportionately lower than the
younger group (18 cases), where nine receivedMRI for encephalitis.
No etiology was identiﬁed in the seven patients older than 65 years
but one of the MRI studies showed a typical presentation of HSV
encephalitis. Generally, the agents causing encephalitis in infants
commonly consist of adenovirus and enterovirus. In contrast to
these, the agents causing encephalitis in patients aged over
65 years form another group of etiologies. Seizure is the most
common sign associated with encephalitis7 and, in our study, 40%
of patients presented at emergency roomwith seizure and 60% had
acute consciousness disturbance. In our series, no one has any
speciﬁc travel history that might be associated with a causative
agent of encephalitis.
The typical CSF ﬁndings for encephalitis are lymphocytosis and
elevated protein. The CSF glucose level is usually above 40 mg/dL.
The CSF to plasma ratio is generally >50%. HSV PCR is the gold
standard for diagnosis of HSV encephalitis because of the test’s high
sensitivity and speciﬁcity5. According to a previous report, at an
early stage of HSV encephalitis, the CSF HSV PCR result may be
negative7. In our cases, one patient was found to be HSV PCR
negative initially, but 5 days later, when the CSF HSV PCR was
rechecked, the result turned out to be positive. Thus an initial HSV
PCR is unable to exclude the possibility of HSV encephalitis since
in our study the sensitivity of HSV PCR is not high. A sole reliance
on HSV PCR is therefore very dangerous when managing HSV
encephalitis. The mainstay treatment of HSV encephalitis is
acyclovir (10 mg/kg body weight intravenously three times a day)Fig. 1. The brain T1 ﬂuid-attenuated inversion recovery of a patient infected with HIV with
likely due to toxoplasmosis (a) before the treatment and (b) after the treatment.but the duration of treatment is not well deﬁned. The usually rec-
ommended duration is 14 days. In our study, six cases were given
acyclovir for 14 days and one was given the drug for 10 days. A
report has demonstrated that mortality due to HSV encephalitis can
be reduced from 70% to less than 20% by treatment with acyclovir8.
Two of the 25 cases were PCR positive for M pneumoniae in the
CSF.M pneumoniae is a cause of encephalitis that may be neglected
because some clinicians do not seriously considerM pneumoniae as
one of the etiologies of encephalitis. Based on a previous study, it
is clear that cerebral M pneumoniae infection can be fatal9.
Mpneumoniae infection can involve the central nervous system and
result in neurological effects, including encephalitis, aseptic
meningitis, transverse myelitis, acute disseminated encephalomy-
elitis, thromboembolic stroke, andevenGuillaineBarré syndrome10.
With the two cases identiﬁed in our study, intravenous erythro-
mycinwas administeredbecause of thepresenceofMpneumoniae in
the CSF. In fact, M pneumoniae is rarely recovered from the CSF.
M pneumoniae infection can be asymptomatic initially and there
may be no signiﬁcant symptoms of airway infection10. PCR-based
detection is more sensitive than culture for M pneumoniae, and
M pneumoniae is the second most common cause of acute
encephalitis9. Since M pneumoniae infection is curable, PCR testing
for M pneumoniae should be performed on all patients with sus-
pected encephalitis.
One case was infected with HIV and had an initial presentation
of acute one side weakness; this patient was found to have tox-
oplasmal encephalitis by the MRI and a positive toxoplasmal IgG
test with a good response to sulfamethoxazole/trimethoprim
(Fig. 1b). The initial brain CT scan was only able to reveal multipleout contrast enhancement; it shows numerous nodules with edema, which are most
Fig. 2. The brain T2 ﬂuid-attenuated inversion recovery with typical ﬁndings for
herpes simplex virus encephalitis, which shows a hypertense signal in left temporal
lobe (arrow).
W.-S. Wang, C.-P. Liu12hypodense regions, which might frequently be mistaken as
multiple strokes. The MRI showed multiple hyper-intense lesions
that were surrounded by vasogenic edema (Fig. 1a). It is important
to notice that, based on the radiological ﬁndings, it is difﬁcult to
differentially diagnose primary brain lymphoma from cerebral
toxoplasmosis11. Since cerebral toxoplasmosis is life threatening but
curable, an early diagnosis of HIV and cerebral toxoplasmosis was
able to improve the outcome12,13. In our study, 48% (12/25) of the
patient received an HIV antibody test but only one casewas positive
for HIV. In recent years, clinicians have become more aware of HIV
as a potential cause of encephalitis because infection with Toxo-
plasma gondii and JC virus, which cause progressive multifocal
leukoencephalopathy, can present as encephalitis. The MRI is quite
characteristics and better than a CT scan; thus MRI allows differ-
ential diagnosis and is more helpful14.
We found that almost all of the patients had initially been given
broad-spectrum antibiotics to cover the common etiology of
bacterial meningitis. In our study, the true etiology remained
inconclusive in most of the cases, even after extensive testing. In
cases that were highly suspected to be HSV encephalitis, all the
brain CT scans were negative. In fact, across all 25 patients with
a diagnosis of encephalitis, no one had a positive brain CT scans. The
typical ﬁnding for HSV encephalitis by brain MRI is a high T2 ﬂuid-
attenuated inversion recovery intense signal lesions over the
temporal/inferior lobes15 as was seen in our case (Fig. 2), which has
a high-intensity signal in the temporal lobe. The study by Glaser
et al. showed that in a focal group of encephalitis, the most
common site of involvement is the temporal lobe on CT scans or by
MRI, and the leading cause was HSV-I (22%)16. For a patient with
clinical symptoms and signs of cerebral infection, the role of a CT
scan is to exclude the evidence of increased intracranial pressure,
intracranial hemorrhage, or tumor lesion; a brain MRI may then
show the possible pathology17.
In our study, the mortality rate is not high and among the three
fatal cases, only one died directly of HSV encephalitis, based onMRI
that was typical, but she did not receive acyclovir for some reason.In the other two cases, the main cause of death was presumably not
directly related to encephalitis. In the seven cases that received
acyclovir, six survived and the one who died did so because of
a nosocomial infection and not encephalitis. In Sweden, patients
with HSV encephalitis were found to have much higher mortality if
aged more than 70 years18. However, because of our small sample
size, we are unable to conﬁrm this ﬁnding.5. Conclusion
Based on our study, CT scans are of much less value than MRI.
When patients present at an ER with typical symptoms and signs
that meet the criteria for encephalitis, we suggest that MRI should
be the ﬁrst tool used in order to obtain a diagnosis. The timing of
administration of acyclovir should rely more on the MRI than on
HSV PCR testing. Since the true etiology of the encephalitis can
rarely be identiﬁed or may be unreliable, and the leading cause of
viral encephalitis is HSV, which can cause high mortality and
morbidity but curable, the appropriate and prompt application of
acyclovir should depend on clinical suspicion. When patients have
acute onset fever and seizure or acute confusion, and after a CSF
study to exclude the possibility of bacterial origin, the use of
acyclovir is crucial to assure a better outcome.References
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